Another way to accelerate the ventricular rate is with sympathomimetic drugs. These affents, however, also have a prominent effect of increasing ventricular irritabilitv, so that their use in patients with ventricular tachyeardia and fibrillation is usually considered to be contraindicated. Administration of these drugs under these circumstances re-(uires meticulous control for the satisfactory resolution of the dilemma presented by these opposing effects.
The idea of using such agents to prevent seizures due to tachyeardia or fibrillation is not new: ephedrine, isoproterenol, and epinephrine have been used orally, subeutaneously, and even intravenously.9-11 WVe have found, however, that these drugs are often unreliable unless they are given intravenously by a specific technic. We have previously described the intravenous administration of dilute solutions of isoproterenol and epinephrine to arouse, accelerate, and maintain ventricular pacemakers in patients with StokesAdams attacks due to ventricular standstill.12 Here we are presenting experiences in nine patients in whom this same 2 and 3C). As drug administration was continued, however, and the acceleration progressed, the ventricular rhythm became completely regular (figs. 2 and 3D). This increased ventricular irritability represented an untoward effect of isoproterenol and epinephrine, which opposed the desired effects of ventricular acceleration and control of ectopic activity. The ominous aggravation of the ventricular irritability gave us great concern but did not deter us from persisting with administration of the drug until ectopic activity was controlled by adequate acceleration of the rate. Although it was never required in this circumstance, external electric countershock provided an assured means of resuscitation if ventricular tachycardia or fibrillation should have persisted.
As a consequence of the balance of these two opposing effects of the drugs, i.e., ventricular acceleration and irritability, the critical ventricular Circulation, Volume XXVII, January 1963 4epending on whether the ventricles were slowing, or accelerating. As the heart slowed with omission of the drug, the critical rate at which ectopic activity appeared was always lower than the rate at which ectopic activity was again controlled as drug administration was resumed (figs. 2 and 3B,D).
The critical ventricular rates were the same for both isoproterenol and epinephrine ( fig. 2 ). Furthermore, similar doses of the two drugs produced similar accelerations of ventricular rate and similar increases of ventricular irritability. Indeed, the only basis for a choice between the two drugs was their different effects on the blood pressure. In this patient with variable hypjertension (140/70 to 200/90 mm Hg), epinephrine caused an excessive rise in pressure (252/108) so that isoproterenol was ordinarily used, since it did not have a vasopressor effect.
Although this mode of therapy with intravenous isoproterenol and epinephrine was uniformly and promptly successful in preventing recurrent ventricular tachyeardia and fibrillation, its long-term application was not practieable. Continuous intravenous therapy cannot be carried on indefinitely. Repeatedly, after periods of several hours to several days, intravenous therapy was gradually terminated and oral therapy was substituted. Chlorothiazide was given in doses sufficient to lower the serum potassium from 4.8 to 3.3 mEq. per liter. In view of the efficacy of isoproterenol intravenously, this drug was also given sublingually and the dose was increased progressively to 50 mg. every 3 hours. Nevertheless, the ventricular rate slowed and ventricular tachyeardia . administration was ofteni interrupted accidentally, or purposefully, to assess the need for continued treatment. Thereupon, ventricular irritability often recurred, at times with episodes of ventricular tachycardia or fibrillation requiring, countershock. In two patients (cases 3 and 4), however, ventricular irritability subsided and they were free from seizures for long, initervals without any drugs. Oral thierapy with ephedrine, isoproterenol, and chlorothiazide was tried in several instances and was ineffective.
In five patients electric pacemakers were also used to control multifocal ventricular activity. External 
